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FIG. 1, Minimum Convex Polygon home range areas (n = 636 fixes*) for four male Tooth-billed Bowerbirds, based
upon their adjacent courts, during the 1989 display season, Numbered stars = male’s court location and number. Solid
dots = sightings of males in tree canopy.* male 23 = 202 fixes; 33 = 148 fixes: 35= 122 fixes; 37 = 164.

the bird. This problcm increased the further the
male travelled from his court. In addition, male
Tooth-bills are well camouflaged and rely on
cryptic habits to avoid predation (Frith & Frith,
1993, 1994). For these rcasons it was often dif-
ficult and sometimes impossible to establish
either the final destination or the activitics of a
bird, leaving the reason for many forays by a bird
as unknown, and destinations as approximate
areas only.

In this paper absences from courts are classed
broadly as foraging, non-foraging and unknown
activitics. Foraging absences were those primari-
ly concerned with visits to food trees where fruits
were eaten but sometimes brief non-foraging ac-
tivities were observed before or after feeding.
Non-foraging abscnecs did not include visits o
fruiting trees or, the the best of our knowledge,
feeding. Foraging and non-foraging activities

wcre cither observed directly or inferred from
characteristics of the destination of the bird, the
radio signal or sounds from the canopy. Direct
return flights from a destination trec to a court
were determined by the rapid loss of a signal and
the subsequent recording of the male at the count
by DWF in thc hidc.

Many home range estimators are available for
home range analysis (Mohr, 1947; Southwood,
1978; Anderson, 1982; Worton, 1989). Follow-
ing animals using focal sampling results in
autocorrelation of locations (i.e. non-independent
fixes). This may create problems in the analysis
of radio-tracking data. However, several recent
studics have found that home range estimates
based on independent vcrsus non-independent
locations are statistically indistinguishable
(Anderson & Rongstad, 1989; Gese et al., 1990).
As most lixes obtained during this study werc
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'TABLE |, Three-way fixed factor Analysis of Variance * examining the  Varance nsing ircsin square root
elTect of month, time period and individual male on home range ex- transformed proportions: F=6.36,
temates for four male Tooth-billed Bowerbirds during peak activity of g¢ = 3 p = 0,01 64). The greatest

the 1989 display season.

home range overlap was observed
between males whose courts were

Treatment of F
Month by 143
Time period s 1.26
Indindual male 3 a3
Month k Time period 6 0.22
Twme peiod x Month 3 038
Month ¥ Time period x Bird 18

Total 33

s closest together (Fig. 1, Table 2).

The median distance males
travelled from their courts for all
activitics was 59m, with a mini-

0.268
0.220

3;;;2 mum of 8m and maximum of
o 391m (Table 3). Minimum distan-

ces occurred when males stole leaf
decorations from a neighbour’s

* = yalues obtained using Minimum Convax Patygon maihod

non-random the Minimum Convex Polygon
(Mohr, 1947; Southwood, 1978) estimator was
used to estimate home range size. This method is
sufficiently robust to deal with non-independence
of locations. Home range and home range overlap
were estimated using the commercial package
Ranges IV,

Most frequency distributions of time and space
use about a court by the male owner were highly
skewed towards the court: therefore the median
was chosen as the best indicstor of the central
place tendency of the data, rather than mean (Zas,
1979).

RESULTS

HOME RANGE

The mean home range area for four male Tooth-
bills over the 1989 display scason was 9.Sha
(range 6.9-12.5) as determined from a lotal of
636 fixes obrained away from courts (Fig. 1), In
a three way fixed factor analysis of variance
examining the effect of month, daytime period
and individual on the home range estimate, there
were no significant differences (Table 1). Mean
overlap of the four home ranges was S0% with a
range from 23-80% (Fig. 1, Table 2). There was
a sigmficant difference in the amount of vverlap
observed between individual males and their
nearest neighbours (one way Analysis of

TABLE 2. Percent overlap of the home ranges of four
radio-tagged male Tooth-billed Bowerbirds away
from their courts during peak activaty of the 1989

display season.
s - 5 s TR
23 - 450 x4 451
32 0.7 - 343 547
] 226 o5 + 477
3T ME -1 62 -

court or chased off conspecitics a

shon distance from their own

court. Maximum distances oc-
curred when males flew to a creck to bathe,
usually in thc middle of the day. The nearest
significant body of water was located in a gully
about 300m from the courts (Fig. 1),

TIME UTILISATION

Males spent an averasge of 64% (range 56-73%)
of total time (0600-1800h) attending courts
during peak activity of the 1989 display season.
Up to 3% of this time present males were detected
abuve their courts by radio signals, but remained
unsecn or unheard by the obscrver in the court
hide (sce Frith & Frth 1994: tablc 3). In a three
way fixed factor analysis of variance examining
the effects of month, daytime period and in-
dividual male on the proportion of time spent at
the court during 1989, there were no significant
differences (Table ). Court attendance levelsand
time-budgeted activities at courts by the four
males during different months (October-Decem-
ber) and during different times (0600-1800h) of
the day during this season are reported elsewhere
(Frith & Frith, 1994). The results ot radio-track-
ing at courts at night rcvealed that each male
Tooth-bill roosted above his court,

Malcs spent an average of 36% (rangc 27-44%)
of total time (0600-1800h) absent from their
courts during peak activity of the 1989 display
season, with a mean duration per absence of

TABLE 3. Distances (m) of all movements away from
courts by four male Tooth-billed Bowerbirds dunng
peak activity of the 1989 display season.

Maie

Number Modian Minimum Marifusr

of fixee aistarze distance digtanos
px] 202 08 12 hLrX]
3 148 5848 139 hi( b4
a5 12 a4 w3 ana
ar 164 404 a2 KK
Tots} 836 59.4 32 W4
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TABLE 4. Three-way fixed factor Analysis of Variance * examining the ACTIVITIES AWAY FROM
cffect of month, time period and individual male on proportion of time  CouURTS
four male Tooth-billed Bowerbirds spent at their courts during peak  Of 197 (otal ahsences from
activity of the 1989 display season. courts 119 were foraging absen-

ces (60%), 35 non-foraging ab-

Treatment @ F P sences (18%) and 43 absences
- —  with unknown activities (22%),
Mantty 2 0.51 0.6091 1 7
Time period H 012 besws Tepresenting 82.8, 6.8 and 10.4%
Individual male 3 1.08 oame  of total time absent respectively
Month ¥ Time perod 6 0.21 0.8700 1
Time perior) X Month 9 021 oosss (Table 5). A foraging absence
Month % Time period « Bl 15 averaged 17 9mins (range 114-
Total 39

24), » non-foraging absence
averaged Smins (range 2.9-13)
* = using aresin square root transformed proponion data. and an absence with unknown ac-
tivities 6.3mins (range 5.1-6.9,

13.Imins (range 8.4-17.7). The proportion of Table 5).
total time males were absent and the mean dura-
tion of absences were lower during November

than during October or December. Males spent remaining time being spent en route to or from

less ime at courts during the middle of the day 1. count (30%) or performing non-foraging ac-

between 0900-1500h (Table 5). tivities (3%). Sixty six of the 119 foraging absen-
During the first hour (0600-0700h) of the first  ag we(re t)o knc?’wn food trees. T%e gmedi:m

Oclo.bc_r tracking period male 33 cleared a sma}] foraging distances travelled by three males 1o
SU})SldlﬁfY court some 40m away f}'0m his  these trees ranged from 19-42m, but male 37 flew
primary one. Because this unusual behaviournay  much further to forage, with a median distance of
have been caused by banding, transmitter attach-  119m.

ment or both the records from this hour have been During a foraging ahsence males usually flew

excluded ff om analyses. During sub§cqucnx Oc- directly from the court to a food tree. On eight
tober tracking periods this male occasionally flew  oeencions, however, a court-owning male chased
over, and perched brifly above, the rudimentary 5 conspecific from his court before continuing on
court (<3% of total time absent from his estab- (o a food tree (sec below). Males also occasional-
lished court). Male 33 spent more time absent |y flew directly towards a creek (before or alter
fromhis court thanthe other three malesand Male  feeding) where it was assumed they went to bathe
37 spent less time absent (Table 5), but differen-  or drink, but trackers were only able to visually
ces between the four males were not significant  confirm this twice. Most times (86% of foraging
(x2= 3.78, P> 0.02). absences) the bird flew directly back to the court

TABLE 5. Activities performed by four individual inale Tooth-billed Bowerbirds duning absences from thewr
courts over peak activity of display season.

During foraging absences the birds were seen
in destination food trees for 67% of the time; the

ABSENCES: FORAGING NONFORAGING UNKNOWN ACTIVITIES TOTAL

Male Hours HNumber % of Mean Mumber % of Maan Numbar % of Maan Numbesr of Masn
of radio- af time mins @ of time mins € of tims mins @ of totettima mina @
trapking shasnces bsant  mbrence absances absent absence absences absent  sbsenca sbsances  sbeent abiance

Maly

paxct 36 43 848 181 s 7@ 130 12 15 51 60 136 e

33 23 26 o0.8 212 5 ar 48 5 56 58 35 €8 Al

35 24 2 £9.8 240 7 52 5.1 4 4.0 56 n i 302

37 3€ prac} 652 134 18 ag 29 2 259 58 &e 8w pigd

Manth

QOctobaer L 38 80.6 189 18 59 &7 16 w02 a3 7 3.4 341

November 38 a5 78.4 139 13 a0 42 16 2% 40 a4 a7 w80

December 38 45 B1.S 183 ] a5 &s 12 eo 76 3] 163 460

Time

0500-08C0 29 2 768 OE R 103 3 10 132 23 28 8.2 27,4

0500-1200 30 28 651 »0 4 34 (-] 13 1.8 64 [1] LR} 401

1200-1500 30 29 &0 1 2009 -] a3 0% 15 113 7 %0 1904 Mo

1500- 180D a0 an 778 182 E] s2 43 £ €1 78 44 141 Y

Total/mesne/a 119 e 826 178 3% 8t 0 43 10.4 a3 187 LR R %0
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